From: Eric Vander Mey <ericv@rushingco.com>

Sent: Friday, October 14, 2022 12:11 PM

To: DES SBCC

Cc: Braaksma, Krista (DES); Caroline Traube; Reed Rushing
Subject: 2021 WSMC - Public Testimony - 501.3.1 - Transformer Vault

Exhaust Location

External Email

Public Comment on Log #21-PG2-019

See below for recommendations to clarify the requirements for utility transformer exhaust locations.
Referring to the NFPA 70 is not clear and enforceable code language as this section is in regard to
naturally ventilated transformer vaults.

So it is unclear if this even applies to mechanically exhausted transformer vaults.

Additionally, the NFPA language is very general with terms like “as far as possible from” in 450.45 (A).

See recommended revisions in red below.

450.45 Ventilation Openings. Where required by 45009, open-
imgs for ventilation shall be provided in accordance with
450,45(A) through (F)

(A} Location. Ventilation openings shall be located as far as
possible from doors, windows, fire escapes, and combustible
material.

Proposed Code Language per Public Review Draft:

501.3.1 Location of Exhaust Outlet. The termination point of exhaust outlets and ducts discharging to
the outdoors shall be located with the following minimum distances:

6. For transformer vault exhaust system outlets, in addition to the requirements of NFPA 70 Section
450.45: 10 feet (3048 mm) from property lines which separate one lot from another; 10 feet (3048 mm)
from operable openings into buildings; 10 feet (3048 mm) above any walking walkway.

Proposed Modifications to the Code Language below in red:

501.3.1 Location of Exhaust Outlet. The termination point of exhaust outlets and ducts discharging to
the outdoors shall be located with the following minimum distances:

6. For transformer vault exhaust system outlets-in-additionte-thereguirementsofsubject to the
requirements of NFPA 70 Section 450.45: 10 feet (3048 mm) from fire escapes, required means of
egress at the exterior of the building, elements of exit discharge, exterior combustible materials,
openings that are not protected in accordance with IBC Section 705.8; 10 feet (3048 mm) from property
lines which separate one lot from another; 10 feet (3048 mm) from operable openings into buildings; 10
feet (3048 mm) above any walking walkway.

NPFA 70-2020: Sections 450.9 & 450.45:



450.9 Ventilation. The ventilation shall dispose of the trans-
former full-load heat losses without creating a iemperamre rise
ihat is in excess of the transformer ratng.

Informational Mote Noo 1: See [EEE (57120023015, Ceneral
Requeivements for §iguid Smwersed Distritaction, Pever, and Regulating
Treamgformers, and [EEE CH7.12.00-2005, Gemeral Reguiremends o
Diry Typwe Dristribution and Power Tronsfermers.

Imforrmational Mote Mo, 2 Additional osses oo in somie trans-
tormers where nonsinusoidal currents are present, resulting in
increased heat in the mansformer above s mting. See IEEE
CATNI0-HMS, Recommended Practice for Extabiihing Liguid Filted
and Dy Ty Poaer amd Distnbution. Tronsgformer Cogenbality. When
.'i'u_lbfa.f_'fing Nersrmwsmeded Load Cunends, where trnsformes ane
utilieed with sonlinear loscks.

Transformers with venulating openings shall be mstalled so
that the ventilating openings are not blocked by walls or other
ahatructions. The required clearances shall be clearly marked
on the ransformer. Transformer twop surfices thar are horizon-
tal and reswdily awccessilde shall e marked w prohibic scorage.

Part ITl. Transformer Vaulis

450.41 Location. Vaults shall be located where they can be
ventlated o the outside ar without using flues or ducts wher-
ever such an arrangement is practicable.

450,42 Walls, Roofs, and Floors, The walls and rools of vaalis
shall be constructed of materials that have approved structural
strength for the conditions with a minimum fire resistance of
3 hours. The floors of vaults in contact with the carth shall be
of concrete that is not less than 100 mm (4 in.) thick, b,
where the vault iz constmicted with a vacant space or other
stories. helow i, the floor shall have approved sirociural
strength for the load imposed thereon and a minimum fire
resistance of 3 hours. For the purposes of this section, studs
and wallboard construction shall not be permitted.

F.xu?f.ll:'rm: Wl ﬁ'ﬂﬂ.‘l_’ﬁlmm e Irm.v.!n'.fn! it cridoeet e ‘-lfﬂ'll-"t*-l-l:’?}
wiler sperery, carbon divide, or halow, consiraclion of 1-heur mling
shall be permiited.

Informational Mote MNo. 1: For additional information, see
ASTM E119-18a, Meshods for Fiee Terts of Huilding Construction and
Materials,

Informational Note No. 2@ A wpical 3hour comstruction is
L50 mm {6 in.) thick reinforced concrene.

450,43 Doorways. Vault doorways shall be protected in aceond-

ance with 48L430A), (B}, and (C).

(A) Type of Door. Each doorway leading into a vault from the
huilding interior shall he provided with a tight-fitting door thar
has a minimum fre mating of 3 howrs, The authority having
Jurisdiction shall e permitted w reguire such a door for an
exterior wall opening where conditions warrant.

Exepption: Where fransformers ave frratected with automette gieinkier,
wwaler sprery, coarbon dioxide, or hadon, construction of Dheur raling

shall be prermitted,



Intormartional MNowe: For additonal information, see WFPA
HIL2 6, .H'f.rmd'nnf_,ﬁ?r Fire Daoovs end r’#.[uu'll'.yx.lu'.ug Profeciines,

(B) Sills. A door sill or curb thar is of an approved height that
will 1u||r|r|r Ihr ol Trom [hl' '|:'1||_1r~.[ [|;|.||.w.r|1|'||||,'| 1.ﬁ|||i|| the
vault shall be provided, and in no cse shall the height e less
than 100 mm (4 in.).

(C) Locks. Dwors shall be equipped with locks, and doors shall
I‘II' Li'l“ II:II'LJT!. \'ﬁ'i[]l ACC eSS ||rir|5-_l|' 'aIIII |‘|'¢|.'1| 1FrI.I'I' Iis IIIIZ-I.Iir.II'il.
persons, Personnel doors shall open in the direction of egress
and be equipped with listed fire exit hardware.

45045 Vemtilation Openings. Where required by 4509, open-
imgs for ventilation shall be provided in accordance with

450 4A5(A) through (F).

(A) Location. Ventilation openings shall be located as far as
possible from doors, windows, fre escapes, and combustible
material.

(B) Arrangement. A vault ventilated by natural drculation of
air shall be permitted to have roughly half of the wtal area of
openings required for ventilation in one or more openings
near the floor and the remainder in one oF more openings in
the roenl or in the sir!:'wn“x mear the ool or ;L“ ol the aAred
required for ventilation shall be pernmived in one or more
openings in or near the roof.

() Size. For a vault venrtilated by nanral circalation of air to
an ouidoor avea, the combined net area of all ventilating apen-
ings, after deducting the area occupied by screens, gratings, o
louvers, shall not be less than 1900 mm® (3 in.%) per kVA of
transformer capacity in service, and in no case shall the net
arest be Tess than 0.1 m* (1 0% for any capacine under 50 KVAL
(D) Covering. Ventilation openings shall be covered with
durable gratings, screens, or lowvers, according to the trear-
ment required in order to avoid unsafe conditions.

(E) Dampers. All ventilation openings to the indoors shall Te
provided with automatic closing fire dampers that operaie in
response to a vault fire. Such dampers shall possess a standard
fire rating of not less than 15 hours,

Informational Note: See ANSI/UL G55-2006, Slandard for Fie
ﬁam'iw;.

{F'} Tz, ‘I.ri'l'llilivilil'lj_: ducts shall bhe construcied of  Are-
resistant malerial,

For Reference:
2018 Seattle Building Code Provisions:

2018 Seattle Mechanical Code Provisions:

501.3.1 Location of exhaust outlets. The termination point of exhaust outlets and ducts discharging to the outdoors shall be
located with the following minimum distances:



additional requirements.
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501.3.1 Location of exhaust outlets. The termination point of exhaust outlets and ducts discharging to the outdoors shall be
Tocated with the following minimum distances:




[S17. For wansformer vault exhaust svstems: Exhaust ventilation openings and duct terminations shall be located not less
than 10 feet (3048 mm) from fire escapes. required means of egress at the exterior of the building. elements of the exit
disch mbustible cxtcrior wall coverings unproteeted openings. operable openings and property lines other than
woublic way Exhaust owrlets shall be located on the exterior of the building, See Seattle Building Code Section 430 for
edditional requirements,





Part 1. Transformer Vaults.

450.41 Location. Vauls shall be located where they can be
veniilted to the outside air without using flues or ducts wher.
ever such an arrangement is pracicabl.

450.42 Walls, Roofs, and Floor. The wlls and roofs of vaulis
Shall be consructed of material Urat have approved structural
srength for the condiions ith 3 minimum fre resitance of
3 hours. The floors of vauls in contact vith the carth shall be
of concrete that is not less than 100 mm (4 i) thick, bur,
where the vault i constructed with a vacant space or other
Sories Telow it the floor shall have approved suuctural
Srength for the Toad imposed thercon and 4 minimum fire
sesistance of 3 hours. For the purposes of this section, studs
and wallboard construction shall not be permited.

Excption: Where trnformers e protcinl with aulomatic prinkle
war sprey. carbn diside, o hulon, consiruction of 1w rating
Shal be permite,
Informational Note No. 1: For additonal information, scc
ST ETTS180. Nt for o Tt ofDlding Gt ond
ey
Informationsl Note No. % A typical Shour consuction i
150 (61 thick rinforeed conerete
450.43 Doorways. Vaull doorvays shll b protected n accord-
ance with 150.43(3), (B), and (€)
(4) Type of Door. Each doorvay leading into a vault from the
buiding interior shal be provided with a tightfttng door thac
s minimum fire raing of 3 hours, The authoriy having
juisdicton shall be permited to sequire such a door for an
‘xterior wall opening where conditions warrant.

Eaption: When tranformers ave potcted with atomatic prinkler
e sy, carbon dioside, o alom, comsvucion of 1 miing
Sl b i,




Informational Note: For additional information, see NFPA
SOR0TE, Stamdond o i Dor i O Oping ks

(B) Sills. A door il or curb that is of an approved height that
Wil confine the ofl from the Targest transformer within the
vt hall be provided, and in no cae shall the height be less
than 100 mun (130,

(©) Locks. Doorsshall be equipped vith locks, and doorsshall
be kept locked, with access being allowed only to qualified
persom. Personnel doors shall open in the direction of egress
‘nd be cquipped with listed fire exit hardware,

45045 Ventilation Openings. Where required by 4309, open-
ings for ventlation”shall be. provided in accordance. with
450450 through (F).

(A) Location. Veniltion openings shall be locted as far as
possible from doors, windows, fire escapes, and combustble
Taterial,

(B) Arrangement. A vault venilted by natural circulation of
air shall be permited 1o have roughly half of the total arca of
openings required for ventiation in one or more openings
ncar the flaar and the remainder in one or more openings in
he roof o in the sidewalls near the roof, o ll of the area
requi ilaton shall e permited in one or more
openings in or near the roof.

(©) Size. For a vault ventiated by narual circulation of ai o
an outdoor area,the combined net area of all ventil

the area occupied b

louvers, shall not be less than 1900 mm’ (3 in) per WA of
wransiormer capacity n service, and in no case shal the net
area e lessthan 0.1 m (1 1) for any capaciey under 50 KVA.

(D) Covering. Veniltion openings shall be covered vith
durable gratings, sereens, or lowers, according 1o the treat.
ment required in rder to avoid unsafe conditions.

(B) Dampers. Al veniltion openings 1o the indoors shall be
provided with automatic closing fire dsmpers that operate in
Tesponne 1o 3 vault fire. Sch dampers shall posses a standard
fire ratng of not les than 1% hour,
Informtionsl Not: Sex ANSI/UL 3552016, Sindand for Foe
Dampes.
) Duces. Ve
resistant matertal

fing ducs shall be constructed of fire-





45045 Ventilation Openings. Where required by 430.9, o
ings for ventlation”shall be provided in accordance
A3045(4) through ().

(A) Location. Veniltion openings shall be locted as far as

possible from doors, windows, fire escapes, and combustble
Taterial,




450.9 Ventilation. The ventilation shall dispose of the trans-
Tormer full-oad heat losees without creating a temperature rise
hatis i excessof the transformer rating,

v o Lot it P o s
e o T T8 s Gt i 15
D e o s o

Informational Note No. % Additonal losss ceur in some trans.
Tormers where momsimiseidal Comenis e frest, Tadking i
increa heat i the v abome b ating. S IEKE
CETTI0 2008 Rcommend ot for Ftoblbin. Lipus il
Dy Type P o Dot Tomormer Copiy When
Suppising Nowsmcidel Lod Carrats, wheve tramlormers 20e
T moeknces ot

Transformers with ventiating openings shal be installed so
that the ventilting openings are not biocked by vall or other
obstructions. The required clearances shall b clearly marked
o the transformer. Transformer top surfaces that are horizon-
and readily accessible shall be marked to prohibit storage.





30.7.3 Ve ing: i Venti s and duct terminations shall comply with Juter-
‘national Mechanical Code Section 50131 item 7. unless otherwise approved by the building official,

" il i inations, Exhaust ventilation openings and

duet erminations shll be loced ot less 1han 10 fect (3038 mm) from fire escopes, required means of epross i 10¢ exlc-
ror of the building, olements of the exit di combustible exteriar wall coverings, onenings that are not protected in
‘accordance with Scetion 705.8. operable apenings and property lines other than 3 public way and above finished walking
wrfaces Exhaust outlets shall be located on the exterior of the building.




